Cortical projections to the paramedian tegmental and basilar pons in the monkey.
The efferent connections of the cerebral cortex to paramedial tegmental and basilar pons were studied in the monkey by using the retrograde and orthograde capabilities of the horseradish peroxidase (HRP) technique. Six capuchin monkeys (Cebus apella) received transcannular pontine HRP gel implants to retrogradely label the cells of origin of corticopontine projections. Four additional capuchin monkeys, one rhesus (Macaca mulatta), and one cynomolgus (Macaca fascicularis) monkey, received HRP gel implants in premotor (area 6), frontal eye field (FEF, area 8), superior (area 5), and inferior (area 7) parietal lobules to orthogradely label the course and termination of corticopontine projections, and thus to confirm the retrograde studies. The brains were processed according to the tetramethylbenzidine (TMB) protocol of Mesulam ('78) and studied with darkfield microscopy. Premotor (area 6) frontal cortex and FEF (area 8) were found to be the main sources of cortical inputs to the ipsilateral paramedian basilar pons, whereas FEF, dorsal prefrontal convexity, and dorsal medial prefrontal (granular frontal association) cortex were the main sources of bilateral projections to the paramedian pontine tegmentum. The medial portion of the nucleus reticularis tegmenti pontis (NRTP), considered to be a tegmental extension of the basilar pontine gray, also received its principal cortical input from the frontal lobe. Parietal cortex, on the other hand, was observed to project to lateral NRTP and lateral basilar pons. Although the possibility exists of convergence of frontal and parietal eye field efferents in the NRTP, the frontal eye field and prefrontal cortex appear to be the principal source of cortical projections to the paramedian pontine tegmentum, which contains the physiologically defined PPRF (paramedian pontine reticular formation), an important preoculomotor center. The results are discussed primarily with regard to their significance for potential cortical influence on the oculomotor system.